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Description 

The present invention relates to apparatus for 
monitoring the buildup of films of microorganisms 
on surfaces in aquatic systems, such as in heat 
exchangers, waste water transport and secondary 
oil recovery, particularly in recirculating water sys- 
tems such as in cooling systems. In particular the 
invention relates to apparatus which is easier to 
handle than known apparatus of this type. 

In all industrial, domestic and medical aquatic 
systems there are many factors which can create 
problems by reducing the efficiency of the process 
concerned or by creating toxicity problems. Water 
used in most of these systems will usually contain 
some form of living microorganisms which under 
the conditions in the systems concerned can mul- 
tiply and cause a number of problems. Initially the 
microbes are introduced suspended in the water. 
These so-called planktonic microorganisms are rel- 
atively easy to detect and monitor and also to kill 
using conventional biocides. Although they can 
cause problems, for instance if the microorganisms 
are pathogenic, in general they do not significantly 
effect the overall efficiency of the system. 

The planktonic microorganisms can however 
become adherent to internal surfaces in the system 
when they are known as "sessile". Sessile bacteria 
can proliferate and some bacteria generate so 
called slime composed mainly of polysaccharide 
and form a film upon the surface. These films have 
recently been recognised as contributing to ineffi- 
ciencies in the systems for various reasons. For 
instance the films will reduce efficiency of conduc- 
tive heat transfer through the surfaces and, since 
they are highly elastic, increase fluid frictional re- 
sistance at the surface dramatically. Furthermore 
some types of bacteria produce compounds which 
may be environmentally hazardous or may lead to 
corrosion of metal in the surface to which the film 
is attached. Sulphate reducing bacteria or SRB's in 
particular can give rise to serious corrosion in met- 
al surfaces. 

Bacteria in biofilms are in general found to be 
difficult to get rid of, partly because chemical bio- 
cides must penetrate the slime before they reach 
the target microorganisms deep within the films. 
Because of the problems that biofilms can create it 
is important to be able to detect the appearance of 
the biofilms in order to know when a dose of a 
suitable biocide is necessary to prevent develop- 
ment of films and to get rid of existing films, as 
well as to be able to detect the removal of such 
films after treatment with such a biocide. Since 
films which are so thin as to be invisible to the 
naked eye can cause severe problems it is desir- 
able to be able to detect films by other means. The 
absence of significant numbers of planktonic bac- 



teria does not necessarily indicate the absence of 
sessile bacteria. 

One type of device for monitoring biofilm buil- 
dup is described in the Canadian Journal of Micro- 

5 biology (1981), volume 27, pages 910 to 917, in 
which McCoy et al describe the use of a so-called 
Robbins device which comprises a tube through 
which water in a recycling circuit can flow. The 
tube has a plurality of ports in its walls, each being 

10 provided with a stud having a biofoulable surface 
and being capable of being retained in the port in 
fixed relationship with respect to the tube so that 
the biofoulable surface forms part of the internal 
surface of the tube. The studs may be removed 

15 from the ports after a desired time interval and the 
test surfaces by microscopy of the surfaces an- 
alysed for the growth of microorganisms or by 
removal of the microorganisms from the surfaces 
and subsequent estimation of the degree of growth. 

20 The number of microorganisms can be estimated 
for instance by physical or chemical means, e.g. 
by detection of bacterial ATP or by further culturing 
the microorganisms and analysing the products. 
One problem with conventional Robbins de- 

25 vices is that it is difficult to remove the studs from 
their retaining means for analysis of the biofilm 
and, having removed the stud, it is difficult to 
handle such a small component aseptically to avoid 
cross-contamination. 

30 Ruseska et al in Oil and Gas Journal, March 

8th 1982 describe the removal of biofilm bacteria 
from the test surfaces of a Robbins device by 
scraping with a sterile scalpel. It is difficult to 
remove all traces of the film from the surface using 

35 a scalpel. In "Developments in Industrial Biology" 
(1982) chapter 53, McCoy and Costerton describe 
the removal of biofilm from studs by dropping the 
entire stud into a test tube containing water and 
metallic tumbling abrasive. The tube is vortexed for 

40 two minutes to abrade the film from the surface. A 
problem with the latter form of removal of biofilm is 
that film from other areas of the stud is also re- 
moved into the same water. This can lead to erro- 
neous results since bacteria growing on such sur- 

45 faces do not necessarily simulate growth on the 
internal surfaces of the rest of the recirculating 
water system, the conditions of flow and other 
apsects of their environment possibly being signifi- 
cantly different. It is practically impossible to pre- 

50 vent growth occurring on such surfaces but it 
would be desirable to be able to sterilise such 
surfaces without affecting the film on the test sur- 
face before its analysis. 

Accordingly all the present forms of apparatus 

55 are difficult to handle or give results that are inevi- 
tably inaccurate, or both. 

In US 3174332 an apparatus described as a 
Test Coupon Positioner is described which tests 
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the effects of coal slurries pumped under pressure 
on metallic "coupons". The device allows coupons 
to be positioned in the bulk fluid flow within a 
pipeline and to be removed after predetermined 
periods for investigation of any corrosion or erosion 
of the coupon. The coupons may be removed by 
use of a removal member which has mounting 
means for connection with the coupon positioner. 

According to the present invention there is 
provided a new kit for monitoring biofouling on the 
surfaces in aquatic systems comprising sampler 
apparatus comprising a duct which forms a channel 
for a flow of water and has at least one port (2) in 
its wall, a stud (17) having a biofoulable test sur- 
face (19) and retaining means (13) for retaining the 
stud in the port in fixed relationship with respect to 
the tube so that the test surface is flush with the 
wall and is exposed to water in the channel and the 
kit is characterised in that it also comprises a stud 
removal member (21) and the stud and stud re- 
moval member have mutual mounting means suit- 
able to rigidly mount the stud on the stud removal 
member for removal from the apparatus. 

The duct is usually a tube although it could be 
another type of duct through which water can flow 
and in the wall of which the retaining means can 
retain the stud. 

The sampler apparatus is of particular use for 
monitoring the growth of sessile microorganisms on 
pipe and other duct walls in aquatic systems and 
so the stud is capable of being retained so that its 
test surface is flush with the duct wall. In such a 
position the test surface lies in the laminar flow or 
boundary layer region in the pipe. 

Generally the sampler apparatus comprises a 
plurality of studs with respective retaining means. 
Some times the apparatus may comprise a single 
port in the duct and retaining means for retaining a 
plurality of studs within that port, for instance of the 
type sold by Caproco Corrosion Prevention Limited 
for on-line monitoring of circulating water systems. 
Preferably however the apparatus comprises a duct 
having a plurality of ports each having a respective 
stud held in position by respective retaining means. 
The duct may be connected in series with the 
system being monitored or, preferably, it is con- 
nected in parallel so that a portion only of the water 
from the system circulates through it. In such a 
system in which the duct forms a sidestream the 
duct may be closed off from the flow by isolating 
valves at each end of the duct whilst the main 
circulation through the system continues. The studs 
may then be examined optionally after disconnec- 
tion of the entire sampler apparatus from the sys- 
tem. 

Preferably the duct is capable of being con- 
nected into the circuit so that the conditions of 
water flow and temperature through the duct are 



independently adjustable The conditions can then 
be optimised for sessile bacterial growth so that 
biofouling happens earlier in the tube than in the 
rest of the system and so that the device can be 
5 used as a predictor of growth in the rest of the 
system. 

Preferably the test surface of the stud is sub- 
stantially flat in order to facilitate the analysis of 
growth. As in conventional Robbins devices, the 

10 stud can have a head with a flat test surface and a 
stem extending from the opposite side of the head. 
Preferably the back of the head is conical in shape 
which aids subsequent sterilisation of the stud and 
prevention of water migration during use. 

75 In the sampler apparatus the stud is preferably 

retained in a sleeve as part of the retaining means. 
The sleeve can be shaped at one end for receiving 
the stud and minimising water access to surfaces 
of the stud other than the test surface for instance 

20 so that the test surface sits flush with the end of 
the sleeve. The sleeve may include a seal within its 
bore for maximising the seal with the stud. 

Preferably the mounting means on the stud are 
such as to allow connection of the stud removal 

25 means from the side of the retaining means not 
facing the flow of water. For instance, a sleeve 
generally has a bore extending throughout its 
length through which the stud removal means may 
be inserted. The sleeve may be held in position in 

30 the port of the tube in the apparatus by any suit- 
able cooperating fixing means, for instance so that 
it is removable from the port whilst still carrying the 
stud. 

The stud removal means is preferably a rod 

35 and, if it must pass through a sleeve of the retain- 
ing means, as a diameter of the same or smaller 
than that of the stud stem. 

In a further aspect of the invention there is 
provided handling apparatus comprising a stud, 

40 having a head with a test surface and a stem 
leading from the head, and a bored sleeve for 
receiving the stud with the test surface exposed 
and with the stem in a sliding fit in the bore, 
characterised in that the handling apparatus com- 

45 prises also a removable rigid rod-shaped stud re- 
moval member insertable in and slidable through 
the sleeve bore and in that one end of the member 
and the stud stem have mutually cooperable 
mounting means which are capable of being 

so brought into cooperation with each other whilst the 
stud is received in the sleeve to mount the stud on 
the member for handling before and after removal 
of the sleeve. 

In the apparatus the stud may be held in the 

55 sleeve simply by friction between the contacting 
surfaces. Additionally or alternatively the stud may 
be retained within the sleeve by a pin or pins clips 
or other like means. 
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The mounting means via which the stud can be 
connected to the removal member may include 
screw threads provided on the stud and the re- 
moval member, a bayonet fixing, a push fit or other 
known alternative connecting means. 

The components of the sampler apparatus are 
made of any suitable materials capable of with- 
standing corrosion in the system. Usually the stud 
is of metal, for instance aluminium or steel usually 
stainless steel. The tube may be made of metal, for 
instance copper or steel, or, convenently, of mould- 
ed plastics to avoid corrosion and scaling, for in- 
stance of moulded acrylonitrile butadiene styrene 
copolymer (ABS). The sleeve is made of for in- 
stance polymers and copolymers of ethylene and 
propylene, polytetra fluoroethylene or nylon, prefer- 
ably nylon or polypropylene. The stud removal 
member can be made of metal or plastics materi- 
als, usually metal. 

In the preferred embodiment of the invention, 
to remove the stud from its sleeve, one end of a 
rod shaped removal member is pushed through the 
open end of the sleeve and is fixed onto the stud 
via the mounting means. Then the sleeve is push- 
ed along the length of the member to reveal the 
stud. The sleeve may be removed entirely or may 
be retained on the end of the rod distant from the 
stud as a handle. If the sleeve is removed a sepa- 
rate handle may be provided on the distal end of 
the stud removal member. The stud can then be 
treated by whatever means are necessary without 
the stud itself having to be handled. For instance 
the stud may have all of its surfaces other than the 
test surface swabbed using a sterilising composi- 
tion in order to remove all other traces of bacteria. 
In the preferred embodiment, when the stud re- 
moval member is a rod that is attachable to the 
stem of a stud, the rod has approximately the 
same diameter as the stem to provide a continuous 
surface to aid swabbing. Then the biofilm on the 
test surface can be further analysed using the stud 
removal member to manipulate the stud as re- 
quired. After analysis the stud can be discarded or 
can be sterilised and reused. 

A preferred embodiment of the invention is 
illustrated in the drawings in which: 

Figure 1 is a cross-section through a device in 
position in the sampler apparatus for biofilm 
formation (in the absence of the removal mem- 
ber); 

Figure 2 is a cross-section through an embodi- 
ment of the handling apparatus comprising a 
stud still positioned in a sleeve that has been 
removed from the port and having a stud re- 
moval rod attached to the stud; and 
Figure 3 is a cross-section through a stud moun- 
ted on a stud removal member having a handle 
at its distal end: 



Figure 4 is an enlargement of part of figure 2 
showing extra detail. 
Referring to Figure 1 , a tube 1 which provides 
a channel for flow of water as indicated by the 

s arrow, has a port 2 in its wall. The tube is formed 
of moulded acrylonitrile butadiene styrene 
copolymer. The port receives a collar 3 of plastics 
or metal having a flange 4 which bears against the 
lip 5 around the port. Beyond the flange the collar 

10 has screw threads 6 on its external surface. 

Within the collar is received a sleeve 7 formed 
of polypropylene or nylon whose end 8 directed 
towards the tube is approximately level with the 
internal surface of the wall of the tube. The sleeve 

75 has an external flange 9 at its other end which 
bears against the end surface 10 of the collar via 
an O-ring 11 which provides a water-tight seal 
between the components. The sleeve is held within 
the collar by means of a screw cap 12 e.g. of metal 

20 which fits over the sleeve and has screw threads 
13 which co-operate with the external screw 
threads 6 of the collar. The cap has a gasket 14 
which provides a water tight seal between the cap 
and the open end of the sleeve even when the cap 

25 is only hand tightened. Where the monitor is ex- 
posed to possible interference, it can be provided 
with a tampter-proof device to prevent removal of 
the caps, for instance comprising lockable means. 
The sleeve has a central bore 15 of approxi- 

30 mately the same internal diameter as the external 
diameter of the stem 16 of a stud 17 formed of 
aluminium. The stud has a head 18 with sloping 
shoulders and a test surface 19 which, when in 
position in the sampler apparatus, forms part of the 

35 boundary of the flow channel through the tube. The 
bore 1 5 of the sleeve is shaped at the inner end of 
the sleeve to receive the shaped stud. As shown in 
figure 4, within the bore there may be an annular 
depression 29 for receiving an O-ring 30 to form an 

40 improved seal between the stud stem and the 
sleeve to help secure the stud in position and 
prevent leakage of water into the space behind the 
stud. 

The end of the stud distal from the head has a 
45 reduced diameter and is provided with screw 
threads on its external surface. These form part of 
the mounting means for attachment to the removal 
member. 

Before connection into a circuit all the compo- 
50 nents of the sampler apparatus are chemically and 
physically sterilised. In use water from the circulat- 
ing system is directed through the tube at a tem- 
perature and rate such as to optimise growth con- 
ditions so that the device can be used for sessile 
55 microorganisms. Microorganisms will attach to sur- 
face 19 of the stud, inter alia, and may start to form 
a film. Usually apparatus comprises a tube having 
a plurality of ports with associated collars, sleeves, 
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caps and studs. Development of biofilm may be 
monitored by removal of one or more studs after a 
predefined interval after commencement of the 
monitoring process. 

Removal of the stud from the embodiment 
shown in the drawings can then be carried out with 
the help of the stud removal member 21 as illus- 
trated in Figures 2 and 3 of the drawings. The rod 
like member has at one end an aperture 22 whose 
internal surface is provided with screw threads 23 
which can co-operate with the screw threads 20 on 
the stud. The other end of the member is provided 
a notch 24. A handle for the member 25 is pro- 
vided with an opening 26 for receipt of the notched 
end of the member 21. The opening in the handle 
has a pin 27 which is capable of co-operating with 
the notch 24 on the member to retain the handle 
on the member. 

To remove the stud from the apparatus, first of 
all the flow of liquid through the channel is stop- 
ped. Then the screw cap 12 is removed from the 
collar. This allows removal from the collar of the 
sleeve 7 still with the stud 17 retained within its 
bore. In this and subsequent operations care is 
taken not to allow the test surface 19 to come into 
contact with other items. The removal member 21 
with or without its handle is inserted through the 
open end of the sleeve and is connected to the 
stud by means of the mutually co-operating screw 
threads. When these are completely coupled the 
handle, if on the rod, is removed to provide the 
apparatus as illustrated in Figure 2. As can be seen 
from the drawing the sleeve may be slid along the 
length of the member 21 and removed altogether. 
The handle may then be reapplied to the end of 
the rod. 

The stud is now mounted on the removal mem- 
ber, its rigid mounting enabling it to be handled 
easily, as illustrated in Figure 3. 

To analyse the deposit on the test surface, it is 
first preferable to sterilise the other stud surfaces, 
which are likely to develop some bacterial growth. 
This may be done by wiping the external surface of 
the rod and of the stud stem as well as the batch 
surfaces of the head 28 using alcohol or other 
sterilising composition. The shoulders on the back 
of the head are sloping to make satisfactory swab- 
bing of the surfaces easier. 

The biofilm on the test surface may be re- 
moved from the stud by conventional means, for 
instance by scraping the film with a scalpel by 
ultrasonic irradiation or by the method described 
by McCoy and Costerton (op.cit). One advantage 
of the present invention is that it allows an easier 
and more effective and consistent way of removing 
the film. The stud still mounted on the removal 
member is plunged into a sterile vessel containing 
sand and water and is moved so as to grind the 



film from the test surface into the sand. When all 
the film has been removed the stud may be lifted 
from the water still attached to the rod. This meth- 
od of removal of biofilm avoids tumbling of the 

5 entire stud in an abrasive and water containing 
tube. All or a sample of the water may then be 
analysed by conventional microbiological testing 
procedures. For instance the number of viable mi- 
croorganisms in the sample and thus in the film 

w may be estimated and/or identified by culturing 
methods. The number of bacteria may also be 
estimated by microscopic methods or by the ATP 
assay method described by McCoy and Costerton 
(op cit). Alternatively the film on the test surface of 

75 the stud may be analaysed by microscopic tech- 
niques, for instance by electron microscopy, flu- 
orescence microscopy or light microscopy. 

The kit according to the invention enables the 
apparatus to be used by operators who are rela- 

20 tively unskilled in microbiological techniques for 
instance by the engineers or chemists normally 
responsible for running and monitoring the water 
system. 

25 Claims 

1. A kit for monitoring biofouling on surfaces in 
aquatic systems which comprises sampler ap- 
paratus comprising a duct which forms a chan- 

30 nel for a flow of water and has at least one port 

(2) of its wall, a stud (17) having a biofoulable 
test surface (19) and retaining means for re- 
taining the stud in the port in fixed relationship 
with respect to the duct so that the test surface 

35 is substantially flush with the duct wall and is 

exposed to water in the channel, characterised 
in that the kit also comprises a stud removal 
member (21) and the stud and stud removal 
member have mounting means suitable to rig- 

40 idly mount the stud on the stud removal mem- 

ber for removal from the apparatus. 

2. A kit according to claim 1 which comprises 
several studs with respective retaining means. 

45 

3. A kit according to any preceding claim in 
which the duct has several ports (2) in its wall 
each having an associated stud (17) and re- 
spective retaining means (13). 

50 

4. A kit according to any preceding claim in 
which the or each stud (17) comprises a head 

(18) one side of which forms the test surface 

(19) and from the opposite side of which ex- 
55 tends a stem (16), the stud preferably having a 

sloping shoulder between the stem and the 
head. 
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5. A kit according to any preceding claim in 
which the retaining means comprises a sleeve 
(7) which has a stud retaining bore (15) and 
which is itself suitable for being retained in the 
respective port. 

6. A kit according to any preceding claim in 
which the stud removal member (21) com- 
prises a rod, and the mounting means prefer- 
ably comprises a screw threaded connection 
(23), a bayonet fixing or a push fit connection 
between the stud and the stud removal mem- 
ber. 

7. A kit according to claim 4 and claim 6 in which 
the stem and the rod have substantially equal 
diameters. 

8. A kit according to any preceding claim which 
comprises also a handle (25) suitable for being 
detachably connected to the stud removal 
member, preferably at the end of the stud 
removal member distant from the stud mount- 
ing means, for instance for holding and man- 
ipulating the stud removal member (21) during 
the mounting of the stud (17). 

9. A kit according to any preceding claim which 
is capable of being connected in parallel with 
the system being monitored and, preferably 
has an isolating valve at each end. 

10. A method for monitoring biofilm formation on 
surfaces in aquatic systems which comprises 
incorporating in the aquatic system a sampler 
apparatus comprising a duct which forms a 
channel for a flow of water and has at least 
one port (2) in its wall, a stud (17) having a 
biofoulable test surface (19) and retaining 
means (13) for retaining the stud in the port 
into fixed relationship with respect to the duct 
so that the test surface is substantially flush 
with the duct wall and is exposed to water in 
the channel, and 

retaining the stud in the sampler apparatus 
for an interval for testing, characterised in that 
the stud is subsequently removed from the 
port using a stud removal member (21), the 
stud and stud removal member having mount- 
ing means suitable to rigidly mount the stud on 
the stud removal member for removal from the 
apparatus, and 

collecting and analysing the bacteria from 
the test surface of the stud. 



Patentansprtiche 

1. Anordnung zur Uberwachung des Biobewuch- 
ses an Oberflachen im Wasser befindlicher 

5 Systeme, weiche umfaBt eine Probenahme-Ap- 

paratur umfassend eine Rohrleitung, die einen 
Kanal fur einen Wasserstrom bildet und in ihrer 
Wand mindestens eine Offnung (2) aufweist, 
einen Bolzen (17), der eine biobewuchsfahige 

w PrUfoberflache (19) besitzt, und Halterungen, 

urn den Bolzen fest verbunden mit der Rohrlei- 
tung in der Offnung zu halten, so dafi die 
PrUfoberflache im wesentlichen biindig mit der 
Rohrleitungswand ist und dem Wasser in dem 

75 Kanal ausgesetzt ist, dadurch gekennzeichnet, 

dafi die Anordnung ferner ein Bolzenentnahme- 
element (21) umfaBt und der Bolzen und das 
Bolzenentnahmeelement Befestigungseinrich- 
tungen aufweisen, die dazu geeignet sind, den 

20 Bolzen zur Entnahme aus der Apparatur fest 

an dem Bolzenentnahmeelement zu befesti- 
gen. 

2. Anordnung nach Anspruch 1, weiche mehrere 
25 Bolzen mit entsprechenden Halterungen um- 
faBt. 

3. Anordnung nach irgendeinem vorangehenden 
Anspruch, worin die Rohrleitung in ihrer Wand 

30 mehrere Offnungen (2) aufweist, wobei jede 

einen zugehorigen Bolzen (17) und entspre- 
chende Halterungen (1 3) besitzt. 

4. Anordnung nach irgendeinem vorangehenden 
35 Anspruch, worin der bzw. jeder Bolzen (17) 

einen Kopf (18) umfaBt, dessen eine Seite die 
PrUfoberflache (19) bildet und aus dessen ge- 
genUberliegender Seite ein Schaft (16) heraus- 
ragt, wobei der Bolzen zwischen dem Schaft 
40 und dem Kopf vorzugsweise eine schrage 

Schulter aufweist. 

5. Anordnung nach irgendeinem vorangehenden 
Anspruch, worin die Halterung eine Buchse (7) 

45 umfaBt, die eine Bolzenhaltebohrung (15) auf- 

weist und die selbst in der entsprechenden 
Offnung gehalten werden kann. 

6. Anordnung nach irgendeinem vorangehenden 
so Anspruch, worin das Bolzenentnahmeelement 

(21) eine Stange umfaBt und die Befestigungs- 
einrichtung vorzugsweise eine Schraubenge- 
windeverbindung (23), einen BajonettverschluB 
Oder eine Schiebepassungsverbindung zwi- 
55 schen dem Bolzen und dem Bolzenentnahme- 

element umfaBt. 
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7. Anordnung nach Anspruch 4 und Anspruch 6, 
worin der Schaft und die Stange im wesentli- 
chen gleiche Durchmesser haben. 

8. Anordnung nach irgendeinem vorangehenden 
Anspruch, welche ferner einen Griff (25) urn- 
fa6t, der losbar mit dem Bolzenentnahmeele- 
ment, vorzugsweise an dem der Bolzenbefesti- 
gungseinrichtung entfernten Ende des Bolzen- 
entnahmeelements, verbunden werden kann, 
um das Bolzenentnahmeelement (21) z.B. 
wahrend der Befestigung des Bolzens (17) zu 
halten und handzuhaben. 

9. Anordnung nach irgendeinem vorangehenden 
Anspruch, welche parallel mit dem zu Uberwa- 
chenden System verbunden werden kann und 
vorzugsweise an jedem Ende ein Absperrventil 
aufweist. 

10. Verfahren zur Uberwachung der Biobewuchs- 
bildung an Oberflachen im Wasser befindlicher 
Systeme. welches umfaBt 

den Einbau einer Probenahme-Apparatur um- 
fassend eine Rohrleitung, die einen Kanal fur 
einen Wasserstrom bildet und in ihrer Wand 
mindestens eine Offnung (2) aufweist, einen 
Bolzen (17), der eine biobewuchsfahige Pruf- 
oberflache (19) besitzt, und Halterungen (13), 
um den Bolzen test verbunden mit der Rohrlei- 
tung in der Offnung zu halten, so daB die 
Prufoberflache im wesentlichen bundig mit der 
Rohrleitungswand ist und dem Wasser in dem 
Kanal ausgesetzt ist, in das im Wasser befind- 
liche System und 

Halten des Bolzens in der Probenahme-Appa- 
ratur uber einen Zeitraum zur UberprQfung, 
dadurch gekennzeichnet, daB der Bolzen an- 
schlieBend unter Verwendung eines Bolzenent- 
nahmeelements (21) aus der Offnung entnom- 
men wird, wobei der Bolzen und das Bolzen- 
entnahmeelement Befestigungseinrichtungen 
aufweisen, die dazu geeignet sind, den Bolzen 
zur Entnahme aus der Apparatur fest an dem 
Bolzenentnahmeelement zu befestigen, und 
Sammeln und Analysieren der Bakterien auf 
der Prufoberflache des Bolzens. 

Revendications 

1. Coffret pour surveiller Papparition de salissures 
biologiques sur des surfaces dans des syste- 
mes aquatiques, comprenant un appareil 
d'£chantiilonnage qui comprend un conduit qui 
forme un canal pour un ecoulement d'eau et 
qui possede au moins un orifice (2) dans sa 
paroi, un plot (17) ayant une surface de test 
bio-salissable (19), et des moyens de retenue 



(13) destines h retenir le plot dans Porifice, 
dans une relation fixe par rapport au conduit, 
de sorte que la surface de test est en affleure- 
ment avec la paroi du conduit et qu'elle est 

5 expos€e h I'eau dans le canal, caracterise en 

ce que le coffret comprend egalement un Ele- 
ment d'enlevement (21) pour le plot, le plot et 
Telement d'enfcvement ayant des organes de 
montage convenables pour monter rigidement 

10 le plot sur Telement d^nlevement dans le but 

de son Penlevement hors de Pappareil. 

2. Coffret selon la revendication 1, comprenant 
plusieurs plots avec des moyens de retenue 

15 respectifs. 

3. Coffret selon Pune quelconque des revendica- 
tions precedentes, dans lequel le conduit com- 
porte plusieurs orifices (2) dans sa paroi, ayant 

20 chacun un plot (1 7) associe et des moyens de 

retenue respectifs (13). 

4. Coffret selon Tune quelconque des revendica- 
tions precedentes, dans lequel (edit plot ou 

25 chaque plot (17) comprend une tete (18) dont 

un cote forme la surface de test (19) et avec 
une tige (16) qui s'etend depuis le cote oppo- 
se de la t§te, le plot ayant de preference un 
epaulement incline entre la tige et la tete. 

30 

5. Coffret selon Tune quelconque des revendica- 
tions precedentes, dans lequel les moyens de 
retenue comprennent un fourreau (7) qui pre- 
sente un trou de retenue (15) pour le plot et 

35 qui est lui-meme propre a etre retenu dans 

Porifice respectif. 

6. Coffret selon Tune quelconque des revendica- 
tions precedentes, dans lequel Peiement d'en- 

40 levement (21) pour le plot comprend une bar- 

re, et les organes de montage comprennent de 
preference un raccordement h vis (23), une 
fixation h baYonnette ou un raccordement par 
poussee entre le plot et reiement d'enleve- 

45 ment du plot. 

7. Coffret selon la revendication 4 et la revendica- 
tion 6, dans lequel la tige et la barre ont 
sensiblement des diametres egaux. 

50 

8. Coffret selon Tune quelconque des revendica- 
tions precedentes, qui comprend egalement 
une poignee (25) propre k etre raccordee de 
maniere detachable k reiement d'enl&vement 

55 du plot, de preference & Textremite de reie- 

ment d'enl&vement du plot distante des orga- 
nes de montage pour le plot, par exemple afin 
de maintenir et de manipuler reiement d'ente- 
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vement du plot (21) pendant le montage du 
plot (17). 

9. Coffret selon Tune quelconque des revendica- 
tions precedentes, lequel est capable d'etre 5 
raccorde en parall&le avec le syst&me en 
cours de surveillance et qui comporte de pre- 
ference une valve d'isolement & chaque extrg- 
mite. 

w 

10. Procede pour surveiller la formation de bio- 
films sur les surfaces dans des syst&mes 
aquatiques, qui comprend ('incorporation dans 
le systeme aquatique d'un appareil d'echantil- 
lonnage comprenant un conduit qui forme un 75 
canal pour un ecoulement d'eau et qui posse- 

de au moins un orifice (2) dans sa paroi, un 
plot (17) presentant une surface de test (19) 
bio-salissable, et des moyens de retenue (13) 
afin de retenir le plot dans I'orifice en relation 20 
fixe par rapport au conduit, de sorte que la 
surface de test est sensiblement en affleure- 
ment avec la paroi du conduit et qu'elle est 
exposee a I'eau dans le canal, et 
le procede comprenant une operation consis- 25 
tant a retenir le plot dans I'appareillage 
d'6chantiIlonnage pendant un intervalle de 
temps pour le test, caract£risg en ce que Ton 
enleve ensuite le plot hors de I'orifice en utili- 
sant un element d'enl&vement (21) pour le 30 
plot, le plot et lament d'enlevement ayant 
des organes de montage appropri^s pour mon- 
ter rigidement le plot sur r6l6ment d'enleve- 
ment en vue de I'enlevement hors de Tappa- 
reil, et 35 
en ce qu'on collecte et qu'on analyse les bac- 
teries provenant de la surface de test du plot. 
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